Epidemiologic studies of multiple sclerosis (MS) have provided evidence that the disease may well have a viral aetiology.1 Serological investigations of MS patients and control groups have demonstrated elevated antibody levels in patients to a number of viruses including measles, adenovirus, mumps, varicella, respiratory syncytial virus, type C influenza, herpes simplex, parainfluenza 3, and Epstein-Barr virus. [2] [3] [4] [5] In more than 30 investigations in which seroepidemiological studies have been performed, antibody titres to measles have been most consistently elevated in patients compared with controls. In one study, patients were compared with matched siblings of the same sex born within three years of the patient and childhood friend controls. Although the patients had higher titres to measles than their childhood friends, titres in patients and their siblings were similar.4
Detection of virus antibodies in cerebrospinal fluid by radioimmunoassay is more sensitive than the commonly used complement fixation or haemagglutination inhibition (HI) methods and has demonstrated elevated titres not only to measles but also to rubella, vaccinia, herpes simplex, and varicella in MS patients compared with controls.6 The authors suggest that these findings may represent 'non-specific immunologic enhancement'.
In addition to serological studies, several investigators have recently reported the Table 4 . No significant differences were found when patients, parish controls, and discontiguous controls were compared overall or on a matched pair basis. No difference in titres was seen when the siblings, spouses, parents, and children of patients and of controls were compared. When separated by sex, both female patients and controls had a higher GMT than male patients and controls (Tables 2 and 3 ). In Orkney, female patients had significantly higher measles titres than male patients.
On questionnaires, at least 90% of the MS patients and controls in Orkney and Shetland reported having clinical measles (Tables 5 and 6 ), although only 75% had positive titres. This result probably reflects a lack of sensitivity of the HI test.
The mean age at infection of measles for all of the Orkney and Shetland respondents was 13 6 and 13 9 years respectively, considerably older than the age at which persons contract the illness in Europe and the United States of America.U However, no consistent difference in age of infection was found between patients and controls, although patients tended toward a lower mean age for measles when compared with parish and discontiguous controls; in Orkney, patients had a significantly lower mean age for measles than parish controls. Both the patients and controls were likely to contract measles at the same time as their siblings.
When the age of measles infection was plotted over time, there was a decline in mean age of infection with measles in both Orkney and Shetland from age 20 in 1900-1909 to the present mean age of 13-7. The change in age of infection was precipitous during the second world war with the influx of many outside service personnel to the islands and to the major naval base at Scapa Flow, in particular. Increased contact with outsiders and greater mobility within the islands changed the epidemiology of measles. VARICELLA No significant differences in titres or the presence or absence of antibody were found for varicella. Over 33% of the varicella titres were undetectable, which is not unusual with the complement fixation method. In both island groups, patients acquired chickenpox at a younger age than their controls. For patients, the mean age at acquisition of varicella was 7*6 years in Shetland and 7-1 years in Orkney; for parish controls, it was 14-3 years in Shetland and 13*0 in Orkney. However, the patient's age of acquisition was not significantly different from that of their siblings nor of the siblings of controls.
Of some interest was the frequency of reporting of herpes zoster by individuals at remarkably young ages. Ten Orkney individuals, including two patients, reported shingles at ages 16, 19, 20, 27, 31, 39, 48, 52, 55, and Types 4 and 9 of the Echovirus series were arbitrarily selected for testing as representative of relatively common ECHO antigens which are broadly reactive when tested with the complement fixation method. Antibody levels showed little activity; almost all samples were undetectable or trace.
EPSTEIN-BARR VIRUS
No significant antibody differences were shown to Epstein-Barr virus in patients and controls. Of peripheral interest was the finding that four patients had titres of 1:640 while the titres in controls did not exceed 1: 160. All but one individual had antibody to the Epstein-Barr virus.
CANINE DISTEMPER VIRUS
Antibodies to canine distemper virus and measles virus were measured by the enzyme-linked immunosorbent assay (ELISA), which is 200 times more sensitive than conventional methods.24
Determinations were performed for patients and controls; in addition, some family members with a negative history of measles infection were tested. The majority of patients, controls, and family members had antibody to both measles and distemper. This finding is not unexpected as distemper virus elicits antibody to distemper only, while measles virus elicits antibody to both measles and distemper. Of note is the fact that 50% of those individuals who reported no prior infection with measles did, in fact, have detectable antibody to measles.
INFECTIOUS HEPATITIS
Although no serological tests were carried out for infectious hepatitis, reporting of this illness failed to demonstrate any difference in the occurrence of infectious hepatitis in patients, controls, and discontiguous controls. Seven patients and 19 controls reported having the illness in the two islands. Among all respondents, hepatitis was reported in 11% in Orkney and 8% in Shetland. Table 7 demostrates the comparison of mean age at hepatitis infection and MS between the two islands. Infection with hepatitis and mean age at onset of MS are both lower in Shetland.
Discussion
For many years, it has been recognised by general practitioners in Orkney and Shetland that the behaviour of common infectious diseases in the two islands differs from that in less isolated populations such as the mainland of Great Britain. This is borne out in the present study by the relatively late onset of measles and mumps, particularly among the older respondents.
Measles has been recognised as a dangerous disease in the islands because of its occurrence in adults who escaped infection in childhood due to isolation. The fact that there has been an insufficient number of susceptible individuals to maintain measles in the typical two-to-three-year epidemic cycle has also contributed to the unconventional pattern of measles infection in these islands. The illness was considered to be so severe that if an epidemic of measles occurred on the Mainland (the name of the central and largest island of Orkney and of Shetland) children attending school there were not permitted to return to the outlying islands until the epidemic ran its course. In addition, visiting ships were frequently turned away from outlying islands when measles was epidemic. If they were allowed to dock, the crews were kept on board to prevent the spread of measles (Mears, Peace, and Haddow, personal communication).
Of particular interest in the present study is the fact that five patients in Orkney and one in Shetland with probable MS had measles from two to 14 years after onset of MS (Table 8) . It can be argued that the disease which occurred in the third and fourth decades of life was not, in fact, measles. In five of the six cases, however, the diagnosis was made by a local general practitioner. In all cases, children or siblings in the patients' families who were residing in the same household as the patient acquired measles at the same time. Furthermore, measles infection corresponded to an epidemic year of measles in the islands.
A second attack of measles in individuals previously infected in childhood might have occurred in these patients, without recollection of the initial event. Recurrent clinical measles is rare, but not The present study failed to demonstrate a consistent pattern of elevated antibody titre levels or the presence or absence of antibody for any of 17 viruses tested in patients compared with two control groups and family members. Age, sex, and geographic location are among the factors which influence viral titres; of these, the latter is the most important in explaining the findings in the present study. 
